Cardiac involvement is common in patients with Duchenne type muscular dystrophy (DMD). However, published reports of long-term follow-up studies in the same patients are very rare. The purpose of this study was to clarify the natural course of cardiac dysfunction in DMD, and to analyze the relationship between the deterioration of cardiac function and skeletal muscular function.
whole group.
One patient had progressive deterioration of left ventricular function despite mild skeletal muscular dysfunction, and died from congestive heart failure. The cardiac dysfunction was predominant. We named it'cardiac type' DMD.
Since deterioration of cardiac function was not always correlated with deterioration of skeletal muscular function (Swinyard' were possible for 2-5 years. There was no significant correlation between these two parameters (r=-0.15, n.s.). Nine patients (45%) demonstrated a good correlation. However, the D/S ratio was increased without deterioration of Swinyard's stage in 7 patients (35%) of Swinyard's stage and 7. In contrast, Swinyard's stage was increased without a deterioration of the D/S ratio in 4 patients (20%).
Illustrative case of the 'cardiac type' DMD: Patient #33 (Table I) demonstrated a mild skeletal muscular dysfunction (Swinyard's stage The Po2 and Pco2 in the blood gas were within normal limits until the terminal stage. The clinical data are shown in Table II . In July he demonstrated normal PEP/ET, a normal D/S ratio, and slightly decreased left ventricular ejection fraction. Three months later (October, he showed abnormally increased PEP/ET and D/S ratio, and decreased left ventricular ejection fraction. The index of diastolic left ventricular dimension was increased (5.2cm/m2, normal: 3.7cm/m2). Five months later (December, 81), he died from congestive heart failure.
DISCUSSION
Systolic time intervals: The normal range of PEP/ET depends on race, sex, and age. Matsuo et al have reported the normal range in healthy Japanese male children and adolescents.16) Inasaka et al have reported data for normal healthy Japanese male adults.17) Weissler et al and others have previously reported in detail the relationship between left ventricular ejection time and left ventricular dysfunction.13) We compared the PEP/ET in DMD patients to normal subjects. The mean PEP/ET in DMD patients was increased in all age groups compared to the normal range. For 9 years, the mean PEP/ET was increased by +0.107 in patients with DMD. According to Matsuo et al16) and Inasaka et al,17) the PEP/ET was increased by +0.70 in the same age normal subjects group. Although the PEP/ET increases with age in the normal subjects (physiological increase), its grade is greater in DMD patients than in normal subjects. This result suggests that the left ventricular systolic function was progressively deteriorating. Many authors have reported that the PEP/ET ratio is significantly increased in patients with DMD compared to normal control groups. 1)-4),7),8) Other authors have reported that the PEP/ET was more deteriorated in patients with severe skeletal muscular dysfunction (Swinyard's stage).7), 8) Nomura et al have reported that progressive alteration of the PEP/ET ratio was observed over 2 years in the same patient.8) Hunsaker et al have reported that the PEP/ET was increased over 10 years in the same patient.9) In our study, the mean PEP/ET of DMD patients was significantly increased for 2-12 years, and exceeded the normal range. However, the deterioration of PEP/ET did not significantly correlate with the deterioration of skeletal muscular function (Swinyard's stage) in the group as a whole. The progression of cardiac dysfunction was not always correlated with the progression of skeletal muscular dysfunction. The deterioration of cardiac function may be independent from the deterioration of skeletal muscular function in some patients. This result indicates that we must monitor cardiac function independently from skeletal muscular function.
Echocardiography: Many authors have reported that patients with DMD had echocardiographic abnormalities. The following findings were reported: 1) increased left ventricular dimension, 2) decreased left atrial in PEP/ET or left ventricular dimension measurements exceed 14% , this represents a true hemodynamic change. For example, the change of PEP/ ET was statistically significant and exceeded 14% in our study. ' Cardiac type' DMD: One patient had a dilated cardiomyopathy (DCM)-like condition, and died from congestive heart failure despite mild skeletal muscular involvement (Swinyard's stage 2). The actual left ventricular dimension was 4.8cm, and the left ventricular ejection fraction was 33%. Since the body surface area was very small (0.92m2), the index of the left ventricular dimension (5.2cm/m2) was 140% of normal (3.7cm/m2). Cardiac involvement was not correlated with skeletal muscular involvement in this patient. Yui et al have reported a similar case of DMD who had severe cardiac dysfunction despite mild skeletal muscular involvement and died from heart failure.29) Unfortunately, we cannot predict in the early stage of DMD which patient will develop severe cardiac dysfunction. Serial observations of cardiac function using noninvasive techniques should help to detect 'cardiac type' DMD.
